Differential expression of porcine sperm microRNAs and their association with sperm morphology and motility.
MicroRNAs (miRNAs) are involved in nearly every biological process examined to date, but little is known of the identity or function of miRNA in sperm cells or their potential involvement in spermatogenesis. The objective was to identify differences in miRNA expression between normal porcine sperm samples and those exhibiting high percentages of morphological abnormalities or low motility. Quantitative RT-PCR was performed on sperm RNA to compare expression levels of 10 specific miRNAs that are predicted to target genes that code for proteins involved in spermatogenesis, sperm structure, motility, or metabolism. There were increases in the expression of four miRNAs, let-7a, -7d, -7e, and miR-22, in the abnormal group (P < 0.05), whereas miR-15b was decreased compared to controls (P < 0.05). Two miRNAs, let-7d and let-7e, were increased in the low motility group when compared to controls (P < 0.05). Bioinformatic analyses revealed that messenger RNA targets of the differentially expressed miRNAs encode proteins previously described to play roles in sperm function. Although the precise role of miRNA in sperm remains to be determined, their changes as associated with morphology and motility signify a critical biological function. Perhaps they are remnants of spermatogenesis, stored for a later role in fertilization, or are delivered to the oocyte to influence early embryonic development. Although there is no single cause of male infertility, the identification of miRNAs associated with sperm motility, structural integrity, or metabolism could lead to the development of a microarray or real time-based diagnostic assay to provide an assessment of male fertility status.